[1] Recent work across the Mediterranean Sea has illustrated the salinity and overgrowth effects on planktonic foraminiferal Mg/Ca, which potentially confound the use of this as a temperature proxy for paleoceanographic reconstructions. To test and verify these effects, we present new Aegean Sea results which reveal Mg/Ca values that were unreasonably high to be explained by temperature or salinity variations alone, confirming that foraminiferal Mg/Ca is affected by diagenesis. We have specifically targeted Globigerinoides ruber (w, sensu stricto), from a series of modern core tops spanning a strong sea surface salinity gradient and a minor sea surface temperature range, along a north-south Aegean Sea transect. Scanning Electron Microscopy analyses show that G. ruber specimens were covered by microscale euhedral crystallites of inorganic precipitates. This secondary calcite phase seems to be responsible for the anomalously high Mg/Ca ratios and likely formed near the sediment/water interface from CaCO 3 supersaturated interstitial seawater. We also have clear evidence of diagenetic alteration in a north-south direction along the Aegean Sea, possibly depending on salinity and calcite saturation state gradients. These observations illustrate the necessity of alternative techniques (e.g., flow-through time resolved analysis or laser ablation inductively coupled plasma mass spectrometry) to potentially overcome these diagenetic issues and develop a more reliable and sensitive temperature proxy in similar subtropical settings characterized by high salinity, excessive evaporation, and restricted circulation.
Introduction
[2] Over the past decade, the applicability of the planktonic foraminiferal Mg/Ca paleothermometer in (sub)tropical settings, such as the semienclosed Mediterranean Sea, has been of special interest due to their unique characteristics (low productivity, extreme salinities and supersaturated water column) [Ferguson et al., 2008; Hoogakker et al., 2009; van Raden et al., 2011] . Mediterranean foraminiferal Mg/Ca data from warm and salty environments have revealed elevated values that do not reasonably correspond with observed temperatures in the region [Ferguson et al., 2008; Boussetta et al., 2011] , using existing calibrations [Anand et al., 2003; Lea et al., 2000] . It is likely that secondary factors may have a large influence on Mg/Ca in such settings. It is important to assess these potential influences on the Mg/Ca proxy and whether they need to be more actively considered in a range of semienclosed basins globally, in order to figure out how accurately the Mg/Ca ratio in foraminiferal calcite reflects the ambient temperature (T).
[3] Ferguson et al. [2008] identified the salinity (S) effect in the Mediterranean Sea as one of the major limitations to accurately reconstruct T from G. ruber Mg/Ca in the region. However, more recent studies [Hoogakker et al., 2009; van Raden et al., 2011; Boussetta et al., 2011] showed that diagenetic overgrowths exert more control on planktonic foraminiferal Mg/Ca ratios compared to S in the Mediterranean. An example of the potential significance of both these effects is also provided in the present study by data from the Aegean Sea, a region where surface S ranges today between ∼35-40 psu and its surface and bottom waters are highly supersaturated with respect to calcite (5-6 and ∼3.5 W respectively [Schneider et al., 2007] ). In this area, little biogeochemical research has been carried out on G. ruber (w), especially focused on both diagenetic alteration during early burial and on T-S variations of the upper water column. Given the strong heterogeneity at a local scale on Mg/Ca ratios in the entire Mediterranean Sea [Boussetta et al., 2011] , we present new Mg/Ca data from different subbasins of the Aegean Sea and we investigate the cause(s) for the anomalously high Mg/Ca ratios measured on these core top samples. Additionally, we make a novel contribution regarding secondary calcite precipitation and its mechanism, by presenting in detail the major characteristics indicative of the high-Mg diagenetic overgrowth inside and outside of G. ruber tests, and their origins. Our study serves as a timely complement to the recent work of Boussetta et al. [2011] , in which a relevant increase in diagenetic signal from west to east in the Mediterranean Sea was shown for the first time, which could be relevant for similar settings (semienclosed basins, marginal seas) globally.
Modern Setting and Studied Species
2.1. The Aegean Sea [4] The Aegean Sea is a semienclosed basin (Figure 1 ), which can be divided into two main subbasins, north and south Aegean. The two basins have significantly different hydrographic characteristics, controlled by the exchange of water masses with the Levantine and Black Seas and by the climate contrasts between more humid conditions in the north and semiarid conditions in the south [Lykousis et al., 2002] . The Aegean Sea is particularly sensitive to climate variations compared to the open ocean, due to the spatial distribution of both sea surface T and S [Poulos et al., 1997] . The former ranges between 17 and 23°C (Figure 1b) , while the latter ranges from less than 35 psu near the Strait of Dardanelles to more than 39.5 psu in the extreme south (Figure 1c ). The most pronounced T and S contrasts occur in a N-S direction (Figures 1a-1c and Table 1) , with the cooler and fresher waters in the north. These N-S trending T and S gradients in a small geographic area make the Aegean Sea a suitable region for testing combined T and S influences on G. ruber Mg/Ca. [5] We have specifically targeted the tropical, spinose planktonic species G. ruber (white, sensu stricto), which is mainly living in surface oligotrophic waters during its life cycle, due to its symbiotic relationship with photosynthesizing dinoflagellates [Hemleben et al., 1989] . As previous basin-wide [Farmer et al., 2007] or more global [Lea et al., 2000; Dekens et al., 2002] core top studies have highlighted, it constitutes a reliable indicator of mean annual SST conditions in the upper 50 m of the (sub)tropical oceans. This is further supported by the observations of Pujol and Vergnaud-Grazzini [1995] particularly for our study region, in which G. ruber dominates modern times and develops throughout the year. Among the warm water taxa that have been examined in the Aegean planktonic foraminiferal fauna, for which T and S tolerances are known (14-32°C and 24-47‰ (G. sacculifer), 12-31°C and 23-46‰ (O. universa) and 11-30°C and 27-45‰ (G. siphonifera) [Bijma et al., 1990] ), G. ruber presents the widest S tolerance range (22-49‰). This double ability to succeed in warm oligotrophic environments, as the Aegean Sea, and to tolerate large S fluctuations, makes this species a promising source of paleoceanographic information and is therefore exclusively utilized here.
Globigerinoides ruber
3. Materials and Methods 3.1. Site Selection, Sampling, and Age Control [6] We present G. ruber Mg/Ca data from 25 Aegean Sea surface sediment sites, which have been sampled during six expeditions (Table 1) . In order to investigate the S and diagenetic overprint influences on the Mg/Ca proxy via the N-S local-scale [Antonov et al., 2006] . Shown are the locations of the Aegean sediment cores and the main patterns of the surface circulation (gray arrows), cyclonic (solid circles), and anticyclonic gyres (dashed gray circles) [Lykousis et al., 2002]. gradients, the sampling locations cover all major subbasins in the north and south Aegean Sea. The majority of our study materials are multicore samples with minimal bioturbation influence. [7] The age of the core top samples has been estimated though linear extrapolation, using the ages of the top of the most recent sapropel S1 (∼10.0-6 ka cal BP [Geraga et al., 2000 [Geraga et al., , 2005 Rohling et al., 2002; Triantaphyllou et al., 2009b] ) and the Z2 Minoan ash layer in a set of well-dated Aegean sediment records ( Table 2 ) and assuming that the sedimentation rates are constant during the interval post 3550 yr B.P. The latter marker horizon, known as "Mediterranean Minoan tephra Z2," was identified in cores MSB4, MSB7, MNB5, MNB6 [Giresse et al., 2003] , NS-14 and NS-40 [Triantaphyllou et al., 2009a] and has been dated between 3550 and 3577 cal years B.P. [Friedrich et al., 2006] . Moreover, the top of S1 has been determined in the majority of the studied cores and its widespread distribution provides an additional chronological marker of the core top sediments. According to Casford et al. [2007] , given the Aegean's limited area, it is expected that these events would be virtually synchronous across the basin. Additionally, the Late Holocene age is corroborated by core top dates, which are based on the extrapolation of the lithostratigraphy of hemipelagic successions from surrounding cores (marked with an asterisk) and range in age from 150 to 2464 yr B.P. (Table 2) . Accordingly, all core tops are suggested to have a modern age and our data set represents an integrated record of some 100 yr to a few ky, at most, depending on the core location. Due to the subrecent character of the analyzed material, we have compared our core top data set with mean annual T and S data from the World Ocean Atlas Climatology 2005 [Antonov et al., 2006] . The annual sea surface T and S for each core site ranges from 18.7°C and 35.3 psu in the north, to 23.0°C and 39.3 psu in the south (Table 1) .
3.2. SEM Investigation, Sample Preparation, and Mg/Ca Analysis [8] Selected samples were subjected to careful inspection by Scanning Electron Microscopy (SEM) to evaluate the physical texture of G. ruber tests. Therefore, the inner and outer surfaces of uncleaned (Figure 2) , as well as of slightly crushed and ultrasonically cleaned (with ultrapure milliQ water for 30 s) (Figure 3 ), G. ruber specimens were gold coated and photographed using SEM. Additionally, 15-20 G. ruber specimens from each sample were photographed in order to trace the type and the degree of the diagenetic alteration. High-resolution SEM analyses were performed at the National and Kapodistrian University of Athens (Department of Historical Geology-Paleontology) with a Jeol JSM 6360 SEM.
[9] Between 20 and 35 specimens were picked from each sample within the 250-355 mm size fraction (approximately 200-350 mg of calcite). This approach averages the T signal recorded by individual tests comprising the sample population [Barker et al., 2003; Anand and Elderfield, 2005] . Prior to cleaning and under microscopic view, the shells were gently crushed, using methanol-cleaned glass plates, to ensure that all chambers were opened without pulverizing the sample, and the samples were loaded into acid-cleaned microvials. The cleaning procedure followed the "Cd method" [ Rosenthal et al., 2004] , which involves a number of discrete sequential steps with the objective of removing various contaminant phases: (a) clay materials, (b) Fe-Mn oxide coatings (which could be a contamination source associated with reducing conditions in the eastern Mediterranean), and (c) organic matter.
[10] Foraminiferal trace element cleaning procedures were performed at the Universitat Autònoma de Barcelona (UAB) and Mg/Ca ratios were analyzed by Inductively Coupled Plasma Mass Spectrometer (ICP-MS), also at the UAB. The samples were measured against a set of multielemental standard solutions prepared from single-element primary standards and matrix matched to 40 ppm Ca. The long-term reproducibility of the Mg/Ca analyses yielded precisions of 1.9%, based on repeated analysis of two consistency standards (n = 74) with variable metal/Ca ratios to mimic the natural variations in foraminifera.
Results

Compilation of Core Top Data
[11] Mg/Ca data are summarized in Table 3 and are significantly higher, for the same T, than those data seen in other regions beyond the Mediterranean.
Moreover, as previously observed in core top databases from the Mediterranean [Ferguson et al., 2008; Boussetta et al., 2011] , Mg/Ca ratios show a large variability with values ranging from 3.35 to 21.61 mmol/mol with a mean value of 12.48 mmol/mol (Table 3) . No significant relationship between Mg/Ca and Fe/Ca or Mn/Ca was observed, and the latter trace metal ratios remained below the contamination threshold values of 175 mmol/mol [Boyle, 1983] and 100 mmol/mol [Barker et al., 2003] [Bijma et al., 1990] . In both cases, the average calculated Ts are too high to be realistic as they are 12.9-14.1°C higher than the recent average annual SST of 20°C in the Aegean Sea. 
SEM Observations
[12] Scans of G. ruber tests (Figures 2 and 3) were performed after the SEM cleaning step (see section 3.2) and confirm that for the majority of the analyzed specimens much of the test does not consist of calcite formed during ontogenesis, but of postdepositional calcite with signs of early burial diagenesis. Investigations at higher magnification clearly confirm that the inner (Figures 2a and 3a) and outer (Figures 2b and 3b ) surfaces of G. ruber tests were regularly covered by crystalline syntaxial overgrowth with rhombohedral crystal terminations. The size of the single crystals amounts to 2-5 mm. The overgrowth is more evident outside foraminiferal chambers, where crystals appear euhedral and grow in clusters developing outward from the external wall and producing a smooth veneer of calcite (Figure 3b ). Particularly on samples from the south Aegean (S > 38 psu), external surfaces are more highly overgrown with microscale euhedral crystallites, which cover the outer ridges and sometimes narrow the pores, filling them at their insides or almost closing them (Figure 3b) . A magnified view of the exterior also shows the euhedral crystallites and the spine holes to develop between a well-developed polygonal pattern of interpore ridges (Figures 2b and 3b) , which is indicative of G. ruber architecture [Sexton et al., 2006] . Although the discarding of spines or the presence of euhedral calcite could be considered as a sign of gametogenesis, there is evidence that G. ruber does not add gametogenic calcite of any thickness [Ni et al., 2007] .
Discussion
Mg/Ca-T Relationship
[13] The plot of Mg/Ca versus mean annual SSTs (Figure 4) shows that Mg/Ca ratios are higher than what can be expected from Mg/Ca-T calibrations based both on open ocean core tops [Lea et al., 2000] and sediment traps [Anand et al., 2003] , and furthermore that they are scattered with a very low correlation to T (R 2 = 0.10). Aegean Mg/Ca ratios are close to those obtained by Boussetta et al. [2011] , while they show a significant discrepancy from those of Ferguson et al. [2008] (similarly to that observed in Levantine Basin where S exceeds 38.5 psu). This deviation is not surprising, since the 
Assessing Other Potential Influences on G. ruber Mg/Ca
[14] Considering that our samples were collected from a variety of subbasins, there are many possible factors, other than T, which could potentially affect the Mg/Ca ratios. Accounting for potential artifacts, we first assess the impact of carbonate ion concentration. Additionally, we present sensitivity analyses to the S and the overgrowth effect in order to provide reasonable constraints on uncertainties associated with Mg/Ca-based T.
Carbonate Ion Concentration
[15] A plausible candidate for the high Mg/Ca values is the variation in carbonate ion concentration ([CO 3 2− ]) during G. ruber calcification. Although the distribution of alkalinity in eastern Mediterranean Sea is difficult to determine due to the spatially and temporally limited measurements [Schneider et al., 2007] , three lines of evidence add confidence that our high Mg/Ca ratios could not be attributed to the carbonate ion effect. The estimated [CO 3 2− ] values in the Aegean Sea (241-375 mmol/kg 2− ] has no effect on Mg/Ca values between S values of 32 and 41 psu.
Salinity
[16] In order to examine the S influence, we calculated the predicted and residual Mg/Ca for our samples. The predicted Mg/Ca is obtained using the equations of Anand et al. [2003] and Kısakürek et al. [2008] . The residual Mg/Ca is the observed minus the predicted value and represents the excess T-independent G. ruber Mg/Ca variability. Predicted G. ruber Mg/Ca values are generally much lower than observed ones (Table 3) .
[17] Our residual Mg/Ca values do not exhibit a significant correlation with mean annual SSS (R 2 = 0.19) ( Figure 5 ). The comparison with other Mediterranean core tops [Ferguson et al., 2008; Boussetta et al., 2011] shows similarly wide scatter, especially at high values (Aegean and Levantine regions), which cannot be easily attributed to S alone. This differs markedly from core tops retrieved at lower open ocean salinities (32.6 < S < 37 psu [Mathien-Blard and Bassinot, 2009] ; 35.6 < S < 37.3 psu [Arbuszewski et al., 2010] ), where the residual Mg/Ca seems to be correlated with SSS. However, those data sets do not include samples from S > 37.3 psu and therefore we cannot directly compare our results in the same S range. At [Antonov et al., 2006] . Aegean core tops are symbolized by blue diamonds, while additional Mediterranean core tops are shown as yellow triangles [Ferguson et al., 2008] and orange squares [Boussetta et al., 2011] . The red and green curves are the exponential regressions of Lea et al. [2000] and Anand et al. [2003] , respectively. The scattered Mg/Ca data for all the Mediterranean show the poor relationships between Mg/Ca and SST. S > 38.5 psu, most of our measurements depart from the empirical regression line of Mathien-Blard and Bassinot [2009] and show that in such high salinity environments there is an additional contribution that leads the Mg/Ca ratio to ultrahigh values.
Diagenetic Influence on Mg/Ca
[18] A persistent problem in many paleoceanographic studies is the potential for diagenetic processes to compromise the fidelity of geochemical proxies on microfossils, such as foraminifera. Planktonic foraminifera are especially sensitive to such chemical alteration [Sexton et al., 2006] . Inorganic/diagenetic calcite, in the form of overgrowths, may mask the primary oceanographic signal of planktonic foraminiferal tests and substantially bias the resultant Mg/Ca ratios to more positive values [Regenberg et al., 2007; Boussetta et al., 2011] . Due to inorganic calcite containing about an order of magnitude more Mg than planktonic foraminiferal calcite [Mucci, 1987] , only a small amount of overgrowth remaining on the foraminiferal test after the Mg-cleaning procedure would be sufficient to raise the Mg/Ca ratio of the sample calcite [Regenberg et al., 2007] . Such inorganic calcite can be easily distinguished from the biogenic calcite because it consists of large, equant in size and shape crystals, often growing inward or outward from the test surface with radially directed c axes . According to Hover et al. [2001] , during early diagenesis in pore waters original biogenic crystallites are transformed via inorganic crystal growth processes which act to lower the surface free energy of crystallites by producing more equant and larger crystals. Particularly in the case of highMg calcite, its elongated rhombohedral crystal habits become more equant in shape by dissolution at tips of grains and by precipitation on the planar crystal surfaces.
Control of High-Mg Calcite on the Aegean Diagenetic Overgrowths
[19] An unusual feature of the eastern Mediterranean sediments is that they contain both the less (low-Mg calcite) and the more (high-Mg calcite) soluble CaCO 3 polymorphs [Thomson et al., 2004] . Especially the latter is usually found in sediments below waters where the carbonate system is oversaturated, and therefore the high-Mg calcites found in the eastern Mediterranean marls are believed to be diagenetic [Calvert and Fontugne, 2001] . Additionally, the well-mixed water column in the eastern Mediterranean basin has a T > 12.5°C [Klein et al., 1999] , so that the high-Mg calcite is favored to precipitate in sediments [Morse et al., 1997] . The geochemical fingerprint of this alteration, crystallites with high-Mg concentrations, has been observed on planktonic foraminiferal tests from different subbasins (Ionian, Levantine basins) of the eastern Mediterranean Sea (∼10% Mg [Ferguson et al., 2008] ; 10-12% Mg [Boussetta et al., 2011] ). [20] In the case of the oversaturated Aegean basin, Triantaphyllou et al. [2010] have documented overcalcification on living coccospheres of Emiliania huxleyi coccoliths during winter season, possibly due to supersaturation of the water column. This could be interpreted as evidence Figure 5 . Residual Mg/Ca (observed Mg/Ca minus predicted Mg/Ca, see text) versus sea surface salinity (SSS) [Antonov et al., 2006] . Aegean core tops are symbolized by blue diamonds, while other Mediterranean core tops are shown as yellow triangles [Ferguson et al., 2008] and orange squares [Boussetta et al., 2011] . The black dashed curve is the linear regression equation obtained by Mathien-Blard and Bassinot [2009] .
of overgrowth initiation, even within the water column, and agrees well with the previously published strong diagenetic effect on the same species from eastern Mediterranean sediments . These observations reinforce our assumption for the presence of high-Mg overgrowths also impacting our G. ruber tests. The water column is supersaturated with respect to calcite throughout the year (5.5 < W < 8.6 ), and pore waters at and just below the seafloor have been saturated with respect to Mg calcite for at least the past 14000 years [Cita et al., 1977] , suggesting that diagenetically induced highMg precipitation caused the observed overgrowths.
Mechanism of the Diagenetic Influence: Correlation Between Salinity and Calcite Saturation State
[21] Although it is difficult to pinpoint the true mechanism causing the observed overgrowths, it is most likely related to the degree of saturation of the water column. The saturation mechanism was proposed by van Raden et al. [2011] for the central Mediterranean, and verified by Boussetta et al. [2011] for the entire Sea (expressed mostly in Levantine Basin); thus it is logical to invoke it here for the Aegean Sea. [22] In hypersaline basins like the Aegean, relatively high T and S values are expected to produce waters supersaturated with respect to CaCO 3 and hence promote the precipitation of inorganic calcite. In particular, the warm and salty bottom waters in the south Aegean have a very high saturation state, meaning that the number of ions increases, which results in a higher ionic strength but also in a decrease of their activity [van Raden et al., 2011] . These disproportional activities for the different ions in the carbonate system are directly represented by the absolute [CO 3
2− ] values and indirectly by the saturation state of seawater and the rate of calcite precipitation [Dueñas-Bohórquez et al., 2009] . Consequently, the S increase combined with highly saturated conditions in the Aegean Sea lead to a faster rate of Mg 2+ substitution for Ca 2+ in calcite. Despite the fact that these cations have similar electrochemical characteristics, the relatively small ionic radius of Mg 2+ severely distorts the sixfold coordinated calcite lattice and favors the creation of a new one, which is characterized by a higher average Mg 2+ density and is represented by the occurrence of high-Mg overgrowths [Zhang and Dawe, 2000] . The absence or their minor contribution in the north Aegean Sea is likely linked to its lower saturation state, due to the higher freshwater runoff from the Black Sea.
[23] Our observations seem to confirm a strong link between the water column carbonate composition and salinity of the interstitial waters and the production of diagenetic high-Mg overgrowths on G. ruber. According to this scenario, the absence of secondary precipitations in the less saline open ocean [Arbuszewski et al., 2010] could be attributed to the fact that deep waters in the open ocean are either undersaturated (when dissolution occurs) or only slightly oversaturated (W just over 1).
Assessing the Extent of Diagenetic Alteration and Its Paleoceanographic Implications
[24] The mode of diagenetic alteration presumably depends on many factors, including time, water depth, burial history, sediment composition, burial temperature, pore water chemistry, and crystallography/morphology of foraminifer shells [Regenberg et al., 2007; Boussetta et al., 2011] . Detailed inspection of overgrowths on G. ruber specimens is a powerful tool to trace the type and degree of diagenetic modifications, as well as to interpret the associated high Mg/Ca ratios. [25] In our samples we have clear evidence that G. ruber are differentially affected by carbonate diagenesis in the Aegean Sea (Figure 6 ). In the case of samples with 35 < S < 37 psu (north Aegean), overgrowth effects are less apparent in the final chamber (Figures 6a and 6b) , displaying slightly overgrown specimens. At 37 < S < 38.5 psu (subbasins between north and south Aegean), secondary precipitates are observed in clusters and gradually in the whole periphery of the tests (Figures 6c and 6d) . We frequently observe that the number and extent of these high-Mg outgrowing overgrowths decrease with chamber position in the final whorl, since they mostly occur parallel to the aperture (Figure 6d ). The gradual diagenetic increase in a N-S direction is more evident in the south Aegean (38.5 < S < 39.5 psu), where G. ruber specimens show a distinct additional layer on their outer surface, which is comprised by large, welldeveloped euhedral crystals, typical of heavily overgrown specimens (Figures 6e and 6f ).
[26] Evidences of more massive overgrown specimens in the Aegean Sea compared to those observed in the Red Sea [Hoogakker et al., 2009] could probably be the cause of our higher Mg/Ca ratios (maximum 19.6 and 13.0 mmol/mol, respectively). A possible reason for both the more active diagenetically driven enrichment in Mg and the more extensive overgrowth effects encountered in the Aegean Sea could be the different degree of carbonate dissolution and precipitation, as well as the degree of calcite supersaturation between the basins. The maximum saturation state was found at 36.5 ≤ S ≤ 40 psu, due to the rapid decrease in alkalinity in such settings [Zhong and Mucci, 1989] . Furthermore, the carbonate removal and precipitation, relative to S change, had been found to be faster in waters with 36.5 ≤ S ≤ 40 psu than in extremely high salinity waters (S ≥ 40 psu) [Morse et al., 1984] . Indeed, the most recent available data for the Aegean carbonate system (in a N-S direction) have revealed W calcite values ranging from 5.5 to 8.6. This scenario is also supported by the fact that the diagenetic alteration of periplatform deposits, such as those of the Aegean, is a more rapid and extensive process relative to monopelagic deep-sea sediments, because these metastable phases (e.g., highMg calcite) have a higher diagenetic potential [Melim et al., 2002] .
[27] Overall, the results contribute to our understanding of the complexities of the Mg/Ca proxy in the Aegean Sea (eastern Mediterranean) and highlight that accurate reconstruction of SSTs hinges on our ability not only to identify but to also quantify the amount of diagenetic overprint. We therefore suggest that a microanalytical approach, such as flow-through time resolved analysis (FT-TRA) [e.g., Boussetta et al., 2011] or Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICPMS) [e.g., Hoogakker et al., 2009] , must be used to delineate the pure foraminiferal calcite Mg/Ca signal from that of inorganic high-Mg calcite, such that use of diagenetically compromised foraminiferal shells will lead to a sensitive T proxy in similar subtropical settings characterized by high salinity, excessive evaporation, and restricted circulation.
Conclusions
[28] The G. ruber Mg/Ca ratio data set from a N-S core top transect along the Aegean Sea supplemented with SEM analyses allows us to directly Figure 6 . SEM images of Aegean G. ruber tests showing the gradually outgrowing overgrowths from (a and b) slightly (35 < S < 37 psu), (c and d) moderately (37 < S < 38.5 psu), and (e and f) heavily overgrown specimens (38.5 < S < 39.5 psu). Scale bars are indicated on each image.
observe the precipitation of high-Mg calcite overgrowths and to address the anomalously high Mg/Ca ratios. The diagenetic overgrowth effect provides an explanation for why the magnitude of planktonic foraminiferal Mg/Ca in the eastern Mediterranean may differ from their counterparts in other regions (e.g., open ocean). Our results show that: [29] 1. G. ruber Mg/Ca appears anomalously high relative to in situ SSTs and those predicted using open ocean Mg/Ca-T calibrations.
[30] 2. These elevated values correlate poorly with SST and SSS, indicating that they cannot be explained by T or S variations alone. The primary oceanographic signal is masked by the diagenetic processes through the precipitation of high-Mg calcite overgrowths.
[31] 3. The first field-based evidence of overgrowth effect on foraminiferal Mg/Ca ratios from the Aegean Sea emphasizes the key role that carbonate saturation state has on early diagenesis of G. ruber calcite and demonstrates how effective this overprint is at increasing Mg/Ca ratios, such that only when it is accounted for in such environments can the paleothermometer be potentially more reliable.
[32] 4. SEM evidence supports the general trend to stronger diagenetic overprint in the south Aegean (S > 38.5 psu). The unique features of the Aegean setting, particularly its semienclosed nature and high salinity, in combination with the different degree of carbonate dissolution/precipitation and the degree of calcite supersaturation between the subbasins, could be the most plausible explanation for the observed N-S diagenetic alteration.
